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(54) m%<D%m wt?v?m#?* 



(57) [Eft] 

CWR#«] S i O z 6 5 - 8 0 %, A 1 z 0 3 1 - 7 %, B 2 0 3 1 

2 - 2 5 % , L i 2 0 0 — 3 % , N a 2 0 0 . 5 - 6 % , K 2 0 0.1-5 
96, L i 2 0+Na 2 0 + K 2 0 3-8%, CaO 0. 05-3%, MgO 
0-3%, BaO 0. 05-3%, SrO 0-3%, ZnO 0-3%, Zr0 2 
0. 0 1-3%, W O 3 0 . 05-3 %, Nb 2 O 5 0. 05-3 %, Fe 2 O 3 0. 0 
05-0. l%ts Sb 2 0 3 , T i 0 2 C^fn*li«±<0*»0. 1-3 %££ 
fStiL, C e O 2 fcStfLfc^C £Zft®L£TZo 
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c m # m i ] 

Ii%T\ S i 0 2 6 5 -80%, Al; 0 3 1-10%, B 2 0 3 12-25% 
, L i 2 0 0 ~ 3 % , N a 2 0 0. 5-6 %, K 2 0 0. 1-5 %, Li 2 
0+Na 2 0 + K 2 0 3 - 1 0 %, C a 0 0.05-5%, MgO 0-3% 
, B a 0 0. 05-5%, SrO 0 3 % , Z n 0 0-3%, Zr0 2 0.01 

- 3 % i: , W0 3 , Sb 2 0 3 , Nb 2 0 5 , Ti0 2 , F e 2 0 3 ©5^'>»<tt 

3ffl©fig»o. o5~io%«§iu nut/nee e o z ztsmLK^c tz®nt + 

[ aft ?R 2 ] 

S5 ffl % T' , S i 0 2 6 5 - 8 0 %, A 1 2 0 3 1-10 %, B 2 0 3 12-25% 

, L i 2 0 0 - 3 % , N a 2 0 0.5-6%, K 2 0 0. 1-5%, Li 2 

0 + Na 2 0 + K 2 0 3 - 1 0 %, C a 0 0.05-5%, MgO 0-3% 
, B a 0 0.05-5 %, SrO 0-3%, ZnO 0-3%, Zr0 2 0.01 

- 3 % £ , W0 3 , Sb 2 0 3 , Nb 2 O s , T10 2 , Fe 2 0 3 <D^'>ft<H 
4«<DflK#0. 0 5-1 0%tStSL, I8WiCCe0 2 £ L &V> C t %¥f& 1 1 

[ m * m 3 ] 

M ffl % T* , S i 0 2 6 5 - 8 0 %, A 1 2 0 3 1-7 %, B 2 0 3 12-25 % 

,Li 2 O 0 ~ 3 % , N a 2 O 0.5-6%, K z O 0 . 1 - 5 % , L i 2 
0 + Na 2 0+K 2 O 3-10%, C a O 0.05-3%, MgO 0-3% 

, B a O 0.05-3%, SrO 0-3%, ZnO 0-3%, Zr0 2 0.01 

- 3 % , W O 3 0 . 05-3 %, Nb 2 O 5 0. 05-3 %, Fe 2 O 3 0. 005-0 

. 05%t, Sb 2 0 3 , T lOjOWfhfrllttlOlSdO. l~3%i:£^#L 

[ 8ft * m 4 ] 
5 ] 

0 °C - 3 0 01C$Ta)iBtt«!Hifc:*5tt5¥J9eiB!Bfcl!Ctf3 6-4 5 X 1 0 7 /°CX'h 

z> n t ?r w a tt zmMM i & <^ l 4 (D -f n © ^ ft ^ > 7 « # ? x 0 
[ift*JM 6 ] 

11 2 5 3. 7 nmCfittSrtHlmmTOaiJli^mWTfiiiltSWlttSi 
jfcJHlJ&^LSm^ftfrfCHaKO&tt^^^ffltf^Xo 

[ 0 0 0 1 ] 

7d^7-/ ni«7v^eti!ffl«ti. $ y * t > <d a m ic m l tz $ 7 x ic m? % a 

[ 0 0 0 2 ] 

<d m & <o & -a t h t ic g a ft , s ft , ss » s ft , ffiiH««*ftaH*«*«>6*i*«t3ic 

fcoTVSo W K/<V 3 >fflr -f X7*l/.^, « fif « « «i * « t? «i K S ffi 

tLT7nyF7-f H'«ffl?nHOU5 0 
[ 0 0 0 3 ] 
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jRfc&tlT^* C LCDOJtlift*Sil7y^Ct-IO'>fifilft' 

{fc, ffiiSRtta'ffctf#«>&ft» COiI3t5>^Kl5V^TH;«Ht, W*Mttf SB L T v> 

[ 0 0 0 4 ] 

hftav-^*0«S3J7^i'«I2tiTtft. tCitf. fi5mraKT, 1*1*0. 6 
mmWT^^fclftOi^f/WXllfiffl^ftt, it p a n © fe « 14 K * ^ T + # ft & & 

H«nt*««-r 5 c 4: #Btt a o > ^v-^i«»»^7XiDtiw, «Mn%£# 

x r y t y f x r > it 9 ffl # 5 x * m » It M ft v v ~f » M 98 3 ft * » B ft S ft T ^ * „ 

[ 0 0 0 5 ] 

nMf&m&lC & Q *lfZ*®%%* S ^ 11 Xtf 2 5 3. 7 nraClWMttlL 

!S,Tt^^if7X7li, J* 0 7 5 U -tr-fa V t f tfft 5 Sfef^ffl * 

S^fiROffiT*, HS*f&, fl|«tt*fiT«-e:*JHHlc4*fc^ofciai«*'**. 
[ 0 0 0 6 ] 

±IS LfttSV-^iiffXt'li, #7*»S#fcLTfffc;£ftT^ VvU-tf 
. llgi!i^c0^yyxf->'M«ffl^5X«7t*«^®^«^^p°©i ; tit^ffl<' A e.ftT^fc 

v7'jt"-->3 v , jfifl«»ia©M«ft*iiW'&fta*»-3fc 0 

[ 0 0 0 7 ] 

@rtil{C^W$£K»XteMT3l£#T-&& A 1 2 0 3 ^TiOg OH-x-C^^* 

Sfc^ofcjefSfe«6ftT^*o LfrL, C<D& 5 Kfi&lZ. *7Xf ©IgftCtfeft 
3!6*©Hlt{b J f»affiieo*iliat«fe53^h±^^3K»6ft*^. 
[ 0 0 0 8 ] 

- s> a vtt*wrs/f7x««riB««ftfto 

[ 0 0 0 9 ] 

C»iOff7X!:LTtt, £ * fcf , «ri ! fXiKi4^L4fce«g©fe©« , »ieftT^«o 
Wffitt 1 CIEI8©^7Xti, *a*3R^7XlcP bO. T i 0 2 . Sb 2 0 3 ©'>fc 

o 

[0010] 

«f-ffXK2 KI2ttO/f9^«, Pb-0. T10 2 , Sb 2 0 3 O-M < 1 MiE 
fill * T F e 2 0 3 , C e0 2 & WtUa L V>tz <DT* & 5 □ 

[001 1 ] 

WftiK'3lcE«<5!lf7Xlj:, tai3fi-*7XfcW0 3 , S b 2 0 3 , Nb 2 0 5 , B 
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i 2 0 3 , Ce0 2 , Fe 2 0 3 OH'>4<H2ltti<0l^^§tft > 
[0012] 

BKflifcfclcCeOzfc&SIfiRftfcLfcfcOT&S. & £ $ 4 tc t± , Ce0 2 £<9fflS 

as 2 o 3 , Fe 2 o 3 (D^&mzumicmmf^itT'&z c t tfietsnT^s. 

[SfffiiK l ] 

iSf 9 - 7 7 5 2 9 9 & « 

[t$fF£i$ 2 ] 
|f| 2 0 0 1 - 2 2 0 1 7 5 ?fil 

[«fWFX« 3 ] 

ftffl 2002-6024 1 *f & 
4 ] 

»PI 2 0 0 2 - 1 8 7 7 3 4 ^»I 
[0013] 

±E»ttitt i ia®o**77> t <t o mnmic & * y ^ u -e--> a >oiai*ttiBiH«n**' 

, liWSIIffeSP bOOtSSIfiLTfeO, 91 i& (S M <0 W. & 5> it iff $ L f « 

t x§^o $ft> L-ctemtzm-eKDmnm* ? v ictttzmmw+ftttt 

[0014] 

±EWft;fcitt2fc^l/4K:lSi80;tf5X?U:* ^ftlfeC e 0 2 O^W*ff$l/T*0Jfi 
J*tt38«19:#lK«>&tiTV*3. Ce0 2 tt»*«:JR>1-«iftiRffffl*»-3^, ±E«P« : £tt 

nc&mmznT^zzoic s b 2 o 3 tuffflb/ti^, *©#7xe*i*i(Etfji(Uf* 

[0015] 

$ fc , Ce0 2 tt T i 0 2 t©tt#TTtt^7X©«feffllft*!fi4i)*fPffl^*0v W & $ 
[00 1 6 ] 

*«W«W±©J:$*H*fl»**abTfc;£n;fefc©T*9* P b OZ^mftlC^li L% 
^ffiril** U 2 > ?Xf- y i: ©&«# Wf£T* + ttfc«8ittSi}y v U -8-3/ a yHfefclfS 

[0017] 

*f6nJ3dm^7>7 p ffl*"7X«, JfeRWfcPbOfcStf-et", S 1 0 2 6 5 

-80%, A 1 2 0 3 1 ~ 1 0 % , B 2 0 3 1 2 - 2 5 % , L i 2 0 0~3% 
, N a 2 0 0 . 5 - 6 % , K 2 0 0 . 1 - 5 % , L i 2 0 + Na 2 0 + K 2 

0 3 - 1 0 % , C a O 0.05~5%,MgO 0 — 3%,BaO0.05~5% 
, S rO 0 - 3 % , Z n 0 0 - 3 % , Z r 0 2 0.01— 3%t,W0 3 ,Sb 2 

Oj, N b 2 0 5 , T i 0 2 , F e 2 0 3 © o tt'Ptt < t 3 9 U ± © J« # 0 . 0 5- 

1 0 % i: £ # L , HKWtcC e0 2 fc^ttLfc^iliifc'ftSfc'tSo 
[0018] 

Si%T\ S i 0 2 6 5 - 8 0 % , A 1 2 0 3 I - 7 % , B 2 0 3 12- 

2 5%, L i 2 0 0 - 3 % , N a 2 0 0 5-6%, K 2 0 0.1-5%, 
L I 2 0 + Na 2 0 + K 2 0 3-8 %, CaO 0.05-3%, MgO 0 - 
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3%, BaO 0.05-3%, SrO 0-3%, ZnO 0-3%, Zr0 2 0. 

0 1-3%, W 0 3 0 . 05-3%, N b 2 0 5 0 . 05-3%, Fe 2 O 3 0. 005 
-0. 05%t, Sb 2 0 3 , TiO 2 <0^ftiid l lI«iiO)S»0. l~3%££3' 

[0019] 

o 

[ 0 0 2 0 ] 

S i 0 2 ti, 15=7 X<Dmgfctiif8.ft-e&%t>\ S 0%*mz-5£X77s<D®M®.. finite 

<ti;6 8~7 8%T*&5 0 
[ 0 0 2 1 ] 

Al 2 0 3 » #5 X(D{fc^Wif^tt£#Sf Sftffltffc § 1 0 %*«*. 5 tllO 

tSS 0 Sfci%*SST^i»ffl*^4b(S^1tKBgjl^£i;5i:ttfc^7X©{b#«» 
4\tt©ffiT£fcfce>-r<, »IKIi2~7%<OS!lT'fe5„ ?e.fcjfFSU<fi±fS5:5% 

1 t* I: t 5 . 
[ 0 0 2 2 ] 

B 2 O 3 tt8*ttfa±fe«fctfttgiH8©ltoTE^6*l3Jff#T&5tf, ifAtttfXV' 
46 2 5%^fix.€»i:Kia^A"7X^tiP>nic< < & 9 , #7X©{fc¥W»4\tt#{6TL 
, SJWHO^ffllCfcO^xif'JV^^^C^o SftB 2 O 3 AM 0%*S6-Ptt»Btt© 

2 0%T'fe5. 
[ 0 0 2 3 ] 

Li 2 O tt, '>fi©iSftn?jff5X©*!ifl:*Ttf *»JR««»If*T* 3%^IxTS 
Jpf 5i:/f7X*'*aL*t<45. »H(tt 1 % $ T? T? i& S „ 
[ 0 0 2 4 ] 

Na 2 O, K 2 Ott, mm t LTff ffl U # 7 X © $ Bk& % » # T 3 i: t fc fC ft Jg , 

i&i»3B&»©Mfcfli^6nsjff#-e*5#, &Tiiffl*«T-{;j: *•©%£*<*# * 
ft*ft©s«Btf&±isft*i@**»£ttJ»iB®fc»#*^*9*"*fc!>> 

tt £ Jl fll £ <3 f ?> <> Sfef Tt^y^OsSfftN a 2 0 it 7j< & S J5 b 7 V )l> H A * 

-rs7Kas*ig*fcUTWe»'r2:i:Ka*fc*» zkateJflfiHU «©**«« & a* & *>n a 

2 0©±IE±lfitt*j8*.SSJtattffSL<ftl'' 1 . 
[ 0 0 2 5 ] 

Li 2 o,Na 2 o,k 2 oii, %n&K> &m%.nm*%Gi<-&z>z tT'M-ST )l 
*9-r#*fc fcfcfcffc^WHfctejPSfk-r*. 3 %*iiT-fctf$i8*?i 

ffi ft AMS < * D , 8 »tt *> JK ft -T * o » * t < U 3 - 8 % T* & 5 „ 
[ 0 0 2 6 ] 

CaO, BaO«#7X©iB>fifC*5tt3ttg£Ttf, »»tt*lft±«-&*»* 

*ti* f nt}<iJWTi8tt*iSTtt*©»*tf»&n-*\ ^If8i^siitifipt5i:^7x« 

0 fcSStf & tt-^-f < fc*o $7 3: L < Ci , * n € ti © ±1® ffl «r 3 % i: "T % „ 

[ 0 0 2 7 ] 

MgO, S r 0 « C a 0 , B a 0 t MO^S^MSflT* t? S^^TJd § CaO, Ba 
CMC J± ^ 5 i: * © 3b S © ffi <^ fct * 2 < , fn?ti3 %£jS*Ti£to-f3££j§14tfIHt: 

[ 0 0 2 8 ] 
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ZnO, Zr0 2 (i 1i 9 X © {fc * ft » X 14 © ft ± C 2b * W * fiS 7> T* £ 0 , *ft*ft3% 
52«»iO^Z n 0 5>riH5Eiiafc**t*^-^-*nf»'ffa7tttOJttfcW*^* 

SBHtftS. cnttftlldftffK *oTBS±-r* C 4: fe^TtBT*** 1 , *7XHTIiZ 
r0 2 4ffiffit5Stf!fSLl^fX6. fc f£ t , Zr0 2 ^fffltSi^, 0. 0 
1 %*j*-fftt*©tt*tfJII»T**^. 
[ 0 0 2 9 ] 

W 0 3 , S b 2 0 3 ,Nb 2 05,Ti0 2 >Fe 2 0 3 ttBttttttV 9 'J «-S' 3 > 

14, *ft»* y htt1H*W*** IWTWilJ*** 1 , #1ttia«'0«fttfc:|gSA^»Sfc*, 10 

C ft £ <D 4" 6 '>£ < t fc 3lS»*fi*^titTillllt5. jff * L<t;}:4fijc#£)ilJR-f3 

. *<oib, cn^AD^sA^ o . o 5 %*®T'&mmt e>ft-f, io%?Si3 

L < 0 . 05-5%, i0»$L<»iO. l~3%OiSHT'*§o 
[ 0 0 3 0 ] 

tiSffifiJc^Oo^WOs, T i 0 2 li**7X(Oi^i*7 frol«W«V7 
y -if — 3 :/tt**#TSj*#T?a&S**, ^n^n± 13 ±Kffl ; &®^T^ip-r5i:^ r 9X 
tf*8L J !'t<a;«. S fc » T i 0 2 tt F e 2 0 3 i:(Oft#TtBF e 2 0 3 tc <£ S # 9 
X © » 6 * iffi* , a] Mt&T* <Dmm&* Z % & ® k % 5 #> * W0 3 «fffi*'»H 
t^o tt1£ L W 0 3 ^ifsto-r 3<i"&, ^©#Wffitf 0 . 0 5 %%ffiT'li : t<D$h%ffmft'Z 20 
#&i^fci6, 0. 0 5%~3%©iltt5<:i:tf»SLt\ 
[ 0 0 3 1 ] 

ift, sb 2 o 3 , n b 2 o 5 itmmnmv 9 y 3 >i4*&#t *j8« 

, *ft*ft±K±IS£*iH*T»im*Sfc#9XA<*jS0*-r< fc*o Sb 2 0 3 ^ffi 
ffl -f 5 « E bt 0 . 1 % U ± <D Wi An T- * <D #j m # Jfi f» 7 * 5 > ZnOtl^SillOitfii 
9>7i!i>Sll§Efcl7 5^-t-Jto$T#9;UC||{fctf£D, 7>^«lttSftT 
Z & Z^m tft Ztztb, NbzOsOfffltfifJU 1 . Nb 2 O 5 ^iiOtSI^, ^ © 

s * fi 0 . 0 i%*afttv5'j^-j/3>iissit5i»»« t S6hs^ft«», 0 . 

[ 0 0 3 2 ] 30 

F e 2 O 3 It m ft m * % ±1 ft © IX f § $ # t & 0 , '> ft © r$ to T- ft ft Ht * y h #J * IB » 
ft 0. 0 0 5 %*MT?tt*©»«#5fe#-e* < , 0. 0 5%?g^Ttfit5t 

i^Xlcifeid'ti:, i§jl^©ffiT£*S< fckfeEB*ft«V9U"tf-S/3 V 14 fc v -7- 
X©ll5#^5o »l UliO. 00 5 %~0. 0 4 %OlHT'$5o . 
[ 0 0 3 3 ] 

*«wo*9^*ffi»t-*te*fcoTffiffl , r5}i»a»iic«pKWiBtt*<, - » « ic a ^ 6 

tl5S b 2 0,, A s 2 0 3 , NaCI, Na 2 S 0 < , N a N0 3 ^l%*ffi* fcfiil 
p Ltftfflt'f 5o 
[ 0 0 3 4 ] 

c e o 2 &fati%m9\-mmwttm%ft^tt&icmmmtLT&tiim2tizf)i> ± a © £ 40 

5KS b 2 0 3 , A s 2 O 3 fc©ft#TTttftft«E«fc5V9y-tf-->3V#«4Bfcffi 
i?n, £ , C e 0 2 iT 1 Oj i:Sflffflt4itf7XOtfS!j«»<a;5filRlff85ft 

[ 0 0 3 5 ] 
[ 0 0 3 6 ] 

M ft 9 > 7 t L X * y 9 X f > fil * a J? fc £J ± t £ 46 (C , *«WO#7Xtt0t~ 3 0 50 
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(7) JP2004-315279A2004.ll.il 

0°CtT'OSJt®BH(i:fctt5¥^^fli?fi^lS^36~45xl0- 7 /°Ci:LT^5o 
C 0 0 3 7 ] 

HCftSfc*, *aiB?ttJ:E«»i*lcJ;OJ8»l*'i' H*tt4»ft*. #7X£l*3ff 
4ifljt5tiT^fttf. Hffl±B3ffit44i;4^. ffi ft © a a £ ^ * * S fif 2 f , J: 9 » * 

WTfc-rscktRTfiiTfeSo 

[ 0 0 3 8 ] 

ks^t Join »■■*-*• ^»t8ii¥ • » sufca, mrnvmrnicfofc? % 0 as, 

[ 0 0 3 9 ] 
[ * ffi 04 ] 

*e» *»WO^f7XlCO*SI«WlCi-3^Tff«ICKIit«. H 1 fecfcD'S 2 £*fgHJ| 20 
©^EttW, lK3»Clt«ffl|*3Sfott»No. l~19tt*«9!0£M«kNo. 2 0 ~ '2 

jR-rSMtftfifilt k 4 5 <t 7 3lfr>, S£K©K!ii&> S86&1S, *K<bft»©l!l»»**»JR 

• ai^t, j tn j en-&«is»fc:j;oT3!iR«nfc}iifia^ffiej:oeftw»*ffl^T!Kii 5 
5 0 °ct* 5 mm®MLtc 0 asa-fcffitf • »»Lfc#5x«je*#rtfciffitas-fr, 

mitmrnvm-siti s b 2 o 3 « , iB7cWj8o«^a:N a c 1 ^mmmtLxm^tc 0 

[ 0 0 4 0 ] 

StKSlftailCO^TKliltSJ:, Si D0 36 ffi ft J I SSt A 0 0 - 3 0 0 tKStt 

$> K It , # 5 X £S B 9 « ft # * > X -r > k m 9 X » * * ffi * T fe 5 C k * L ^ . 
^^Xt^yy^TytCMSItltf^f < li«ai^^C'J-7^7 7'y^ 

[ 0 0 4 1 ] 

mmft©ig:Kfc*vhL, S3ff 1 mm i: 4 5 J: 5 SSUt^Wf iPl LteKS*, * « 7 
>7 P (H-4 0 0 P) *5i2 0cmOfiBtfiILT 3 0 0 efflliWISliLfea, SI 

4 0 0 n mlCfettS8a**a9£L, SI ttMl SSIhf 19 <D «J#! © * it& T ig ^ L tc 

„ #ft& (%) = [ (»iig®*-iWiMi©iiii$) /sj«uaa*] x 1 o 

0 T'S5» 40 
[ 0 0 4 2 ] 

5 fc, 5 V 3 V 141*1* KPT 5 MOMJBfcm-?, SS 2 5 3. 7 n m& 
tf 4 0 0 nm(Cfc(t5lii$^iSLf;i?;/TLftu 

[ 0 0 4 3 ] 
[£ 1 ] 
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